The transplacental toxicity of methyl mercury to fetal rat liver mitochondria. Morphometric and biochemical studies.
Ultrastructural morphometric and biochemical changes in liver mitochondria of fetal rats whose mothers were exposed to methyl mercury hydroxide in their drinking water at concentrations of 0, 3, 5, or 10 p.p.m. for 4 weeks prior to mating and through day 19 of pregnancy are described. A dose-related decrease in the volume density of mitochondria was observed in fetal hepatocytes of dams given the 5- and 10-p.p.m. dose levels. This finding was associated with decreased mitochondrial protein synthesis, which appeared to result primarily from decreased synthesis of mitochondrial structural proteins. Loss of respiratory control was observed in mitochondria from animals in the 3-p.p.m. dose group whereas state 3 respiration was abolished in animals exposed to the 5- and 10-p.p.m. dose levels. The specific activities of monoamine oxidase and cytochrome oxidase, outer and inner mitochondrial membrane marker enzymes respectively, showed dose-related decreases of up to 62 and 78 per cent of control, respectively. delta-Aminolevulinic acid synthetase, which is loosely bound to the inner mitochondrial membrane, also showed dose-related decreases of up to 68 per cent of control. Malate dehydrogenase, a mitochondrial matrix marker enzyme, showed no change in activity at any dose level tested. These observations were correlated with dose-related tissue concentrations of methyl and inormpaired mitochondrial biogenesis and functional development is one basis for explaining the sensitivity of fetal animals to methyl mercury toxicity.